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TilapiaAbstract The present study was carried out as part of an ongoing general survey seeking to
uncover protozoan parasites infecting cultured tilapia in the central region of Saudi Arabia. In
the sample of 400 specimens of tilapia (Oreochromis niloticus) 30 were infested with Ambiphrya
ameiuri simultaneously with Vorticella sp. Morphometric criteria were used to describe and identify
these species and this study presents the ﬁrst records of these species among cultured ﬁsh in Saudi
Arabia.
ª 2014 Production and hosting by Elsevier B.V. on behalf of King Saud University.1. Introduction
Aquaculture is now the fastest growing food-producing sector
worldwide but suffers signiﬁcant economic losses due to the ef-
fects of parasitic infections of ﬁsh (Munoz et al., 2000). Saudi
Arabian aquaculture has intensiﬁed on tilapia development,
and the ﬁsh has been enthusiastically acknowledged by Saudisand expatriates living in the nation (FAO, 2012). Protozoan
parasites undoubtedly comprise one of the most important
groups of pathogens negatively inﬂuencing the wellbeing of
both cultured and feral ﬁsh. They have not received much
attention, because of the technical difﬁculties inherent in their
study in comparison to the much larger helminthic parasites
(Lom and Dykova, 1992). Enhanced knowledge of protozoans
that parasitise ﬁsh would, therefore, ﬁll a long neglected gap in
scholarship whilst also being a prerequisite for the rapid and
correct diagnosis of the infection agency of epizootics. Para-
sitic ciliates are among the most pathogenic protozoa that in-
fect ﬁshes (Van As and Basson, 1988). Whilst usually not
considered to be a problem in the wild, many species cause
extensive losses under conditions of intensive aquaculture
(Dickerson and Clark, 1996). Infections by sessile peritrichs
such as Ambiphrya and Vorticella are common in many cul-
tured ﬁshes (Basson and Van As, 2006) but, thus far, have
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aim of this study, therefore, was to survey the presence of
Ambiphrya and Vorticella in cultured tilapia in the central re-
gion of Saudi Arabia.2. Materials and methods
Specimens of the Nile tilapia (Oreochromis niloticus) were col-
lected randomly from a number of different farms in Riyadh,
Saudi Arabia (24 380 2600 N/46 460 2200 E). The ﬁsh were trans-
ported immediately, alive, to our laboratory in the Zoology
Department, College of Science, King Saud University, where
they were maintained alive in well aerated glass aquaria.
Wet smears were taken from the skin, ﬁns and gills and
carefully examined for any ciliated ectoparasitic protozoan.
Positive smears were air dried, ﬁxed in methanol for 10 min,
and then stained with 5% Giemsa’s solution in phosphate buf-
fer (pH 7.3) for 30 min. Smears were then examined, measured
and photographed using an Olympus microscope ﬁtted with an
oil immersion lens. All measurements are in micrometres (lm)
and data is expressed as mean (range).Figure 1 Photomicrographs of Giemsa stained Ambiphrya
ameiuri showing: (CV) Contractile vacuole; (FV) Food vacuole;
(In) Infundibulum; (Ma) Macronucleus; (PD) Peristomial disc;
(PL) Peristomial lip; (SC) Scapula. Scale-bar = 50 lm.
Figure 2 Photomicrographs of Giemsa stained Ambiphrya
ameiuri showing: (EG) Equatorial ciliary girdle; (In) Infundibu-
lum; (Ma) Macronucleus; (PD) Peristomial disc; (PL) Peristomial
lip; (SC) Scapula. Scale-bar = 50 lm.3. Results
Of the 400 examined ﬁsh, only 30 (7.5%) were discovered in-
fested with Ambiphrya simultaneously with Vorticella. The
noted parasites are identiﬁed as follows:
3.1. Ambiphrya ameiuri Thompson, Kirkegaard and Jahn, 1974
Solitary sessilian peritrichs with a barrel-shaped body are
shown in Figs. 1 and 2. The body measurements were 68
(60–80) lm in length and 43 (40–48) lm in width. The body
was divided into oral and basal regions by an equatorial ciliary
girdle (Fig. 2), with the oral region measuring 40 (35–45) lm
and the basal region measuring 24 (20–32) lm. The peristomial
disc was mostly convex and was surrounded by a conspicuous
peristomial lip (Figs. 1 and 2). Infundibulum was conspicuous,
slightly oblique and never exceeded the equatorial girdle
(Figs. 1 and 2). The macronucleus measured approximately
40 lm and was typically ribbon-shaped, folding back on itself
throughout the body cell and extended beyond the equatorial
girdle (Figs. 1 and 2). A large number of different sized food
vacuoles as well as one contractile vacuole were observed in
the oral region (Fig. 1). The scopula, whilst it never exceeded
the overall breadth of the body (Figs. 1 and 2), was in the form
of a very wide (about 37–42 lm) undulated disc located at the
base, with adhesive ﬁbres for attachment.
3.2. Vorticella sp.
This sessile peritrich was characterised by its inverted bell-
shaped body which was composed of two parts; zooid and
scopula (Figs. 3 and 4). The zooid was a spherical shape, about
55 (50–65) lm in diameter and occurred solitarily on a retrac-
tile stalk (Figs. 3 and 4). The peristomial disc was ﬂat convex
with a circular ring of feeding cilia on the upper margin
(Fig. 4). The peristomial disc and feeding cilia were surrounded
by the peristomial lip (Fig. 4). The macronucleus was ribbon-
shaped and extended throughout the zooid (Fig. 3). A largenumber of different sized food vacuoles were observed in the
central part of the zooid (Fig. 3). The scopula, meanwhile,
secreted a contractile stalk with an inner element, called the
Figure 3 Photomicrographs of Giemsa stained Vorticella sp.
showing: (Ma) Macronucleus; (SC) Scapula; (St) Stalk; (Zo)
Zooid. Scale-bar = 50 lm.
Figure 4 Photomicrographs of Giemsa stained Vorticella sp.
showing: (FV) Food vacuole; (PD) Peristomial disc; (PL) Peristo-
mial lip; (C) Cilia; (SC) Scapula; (St) Stalk; (Zo) Zooid. Scale-
bar = 50 lm.
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The stalk measured 65 lm in length and 4 lm in width.
4. Discussion
Parasitic ciliates are the most common parasites encountered in
ﬁsh in both aquaria and ponds but have not thus far been inves-
tigated in cultured tilapia in Saudi Arabia. Since it is impossible
to control parasitic infections effectively unless their cause is
correctly identiﬁed (Tonguthai, 1997), there is a clear need for
intensive research in the presence of parasitic ciliates in ﬁsh
stocks of all kinds in Saudi Arabia. The present study con-
ﬁrmed the presence of Ambiphrya and Vorticella among cul-
tured tilapia in a number of farms in Riyadh. Members of the
genus Ambiphrya were characterised by the macronucleus,
which is in the form of a long winding ribbon in this species
and, furthermore, by the presence of a wide scopula with an
equatorial ciliary girdle (Lom and Dykova, 1992). Based on
these morphometric characteristics, the recorded species could
be identiﬁed as Ambiphrya ameiuri, described by Thompson
et al. (1947) and which is also similar to those reported by Bas-
son and Van As, 2006; Romero and Tanzola, 2009; Reda, 2011.
Ambiphrya ameiuri is here reported for the ﬁrst time in Saudi
Arabia. Members of the genus Vorticella are characterised by
having a single zooid with a retractile stalk and ribbon-shaped
macronucleus (Viljoeni and Van As, 1987). The present re-
ported species conforms well to the genus characters. Vorti-
cella, however, is a mostly free-living ciliophoran but, when
ﬁsh are stressed by adverse environmental conditions, this
free-living ciliophoran becomes a facultative ectoparasite (Bas-
son and Van As, 2006; El-Tantawy and El-Sherbiny, 2010).
This presents considerable difﬁculties in species identiﬁcation
within this genus (Reda, 2011). Therefore, the present parasite
is tentatively identiﬁed as Vorticella sp., which is the ﬁrst such
record in cultured tilapia in Saudi Arabia.
In conclusion, according to Klinger and Floyd (2009), most
ﬁsh health problems occur due to environmental problems
such as poor water quality, crowding and dietary deﬁciencies,
as well as stress. The best way to avoid any ﬁsh health problem
is prevention. This means that good water quality management
and proper ﬁsh husbandry techniques will eliminate the para-
sites described in this study.Acknowledgement
The authors extend their appreciation to the Deanship of
ScientiﬁcResearch atKing SaudUniversity for funding thework
through the research group project number RGP-VPP-004.References
Romero, A.M., Tanzola, R.D., 2009. Ambiphrya ameiuri (Ciliophora,
Peritrichia) from the gills of Jenynsia multidentata (Pisces) in the
southwest of Buenos Aires province (Argentina). A nearctic
invader in our ponds. BioScriba 2, 101–105.
Basson, L., Van As, J., 2006. Trichodinidae and other ciliophorans
(phylum Ciliophora). In: Woo, P.T.K. (Ed.), . In: Fish diseases and
disorders. Protozoan and Metazoan infections. CABI, vol. 1, pp.
154–182.
Dickerson, H.W., Clark, T.G., 1996. Immune response of ﬁshes to
ciliates. Ann. Rev. Fish Dis. 6, 107–120.
First records of Ambiphrya and Vorticella spp. (Protozoa, Ciliophora) in cultured Nile tilapia 523El-Tantawy, S.A.M., El-Sherbiny, H.A.E., 2010. Protozoan parasites
infecting catﬁsh Clarias gariepinus inhabiting Nile Delta water of
the River Nile, Dakahlia province, Egypt. J. Am. Sci. 6, 676–
696.
FAO, 2012. The state of world ﬁsheries and aquaculture. Viale delle
Terme di Caracalla, Rome, p. 230.
Klinger, R.E., Floyd, R.F., 2009. Introduction to freshwater ﬁsh
parasites. Institute of Food and Agricultural Sciences (IFAS)
University of Florida, Florida, Fla, USA. CIR 716, 1–13.
Lom, J., Dykova, I., 1992. Protozoan Parasites of Fishes. Elsevier
Science Publishers, Amsterdam.
Munoz, P., Sitja-Bobadilla, A., Alvarez-Pellitero, P., 2000. Ultrastruc-
ture localization of carbohydrates in four myxosporean parasites.
Parasite 7, 185–191.Reda, E.S.A., 2011. A review of some ecto and endo protozoan
parasites Infecting Sarotherodon Galilaeus and Tilapia Zillii from
Damietta branch of River Nile, Egypt. J. Am. Sci. 7, 362–373.
Thompson, S., Kirkegaard, D., Jahn, T.L., 1947. Scyphidia ameiuri n.
sp., a peritrichous ciliate from the gills of the bullhead, Ameiurus
melas melas. Trans. Amer. Microsc. Soc. 66, 315–317.
Tonguthai, K., 1997. Control of freshwater ﬁsh parasites: a Southeast
Asian perspective. Int. J. Parasitol. 27, 1185–1191.
Van As, J.G., Basson, L., 1988. The incidence and control of ﬁsh
ectoparasitic protozoa in South Africa. Technical communication
no. 211. Republic of South Africa.
Viljoeni, S., Van As, J.G., 1987. Notes on the morphology and asexual
reproductive processes of sessile Peritrichs. Hydrobiologia 154,
75–86.
